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聴覚および視覚刺激が健常成人の
後方ステップ動作に与える影響
今 野 太 陽１）・藤 原 裕 太２）・真 壁 寿３）
Effects of Auditory and Visual Cues on Backward Step in
Healthy Young Subjects
Motoharu KONNO1）, Yuta FUJIWARA2）, Hitoshi MAKABE3）
Abstract
Purpose: The aim of this study was to investigate the effects of auditory cue(AC)and
visual cues(VC)on backward step for healthy adults.METHODS: Subjects were 10 healthy
adults.The task was backward step at self-selected pace with and without external cue.The
distance between Center of Pressure(COP)and Center of Mass(COM)projected onto the
horizontal plane (COP-COM distance ) , backward push force , and backward maximum
velocity of COM were measured and compared these parameters between external cue and
non-cue.RESULTS: COP-COM distance in the first double support of backward step
significantly increased with auditory cue.Backward push force significantly increased with
visual cue in the first double support of backward step.Backward maximum velocity of
COM significantly increased with visual cue in the second double support of backward step.
DISCUSSION & CONCLUSION: AC effectively worked on anticipatory postural
adjustments(=APA)before swing lower extremity in first double support of backward step
and significantly increased the extension of COP-COM distance in the APA.On the other
hand,VC effectively worked on the increase of push back force in the APA and significantly
increased the backward velocity of COM in the second double support of backward step.It is
necessary to confirm whether AC and VC produced similar results such as healthy subjects
in Parkinson’s disease in backward step and to apply these external cues in a clinical setting.
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にする必要から P 0を次のように定義した．P 0
















COMの X座標を XCOM（ti），COPの Y座標を YCOP




























P 0-P 2，P 2-P 3，P 3-P 4，P 4-P 5で要した時間















較し，AC 100後方ステップ動作時と AC 110後方
ステップ動作時の COP-COM距離が，P 1，P 3で有
意に増加した（図 2）．NC後方ステップ動作時の
図 2 聴覚刺激下でのCOP-COM距離
後方ステップの各時点（P 1～P 5）での COP-COM距離

















後方ステップの各時点（P 1～P 5）での COP-COM距離





*: p < 0.05，**：p < 0.01
図 5 遊脚側蹴りだし力






作時と VC 110後方ステップ動作の COP-COM距
















較し，VC 100後方ステップ動作と VC 110後方ス
テップ動作の遊脚側蹴りだし力が有意に増加し




NC後方ステップ動作の P 2－P 3動作時間割合
と比較し，AC 100後方ステップ動作と AC 110
後方ステップ動作において P 2－P 3動作時間割合
が増加する傾向にあった．一方，NC後方ステップ
動作の P 2－P 3動作時間割合と比較し，VC 100
後方ステップ動作と VC 110後方ステップ動作に




































ステップ NC AC 100 AC 110 VC 100 VC 110
P 0-P 2 22.4±10.7 18.0±7.1 18.7±7.8 19.9±6.9 18.3±5.4
P 2-P 3 17.1± 6.9 21.7±5.7 20.8±7.0 14.0±5.2 13.8±3.2
P 3-P 4 38.3± 3.8 37.8±2.6 36.7±3.2 40.4±4.3 41.2±3.1
P 4-P 5 22.2± 5.8 22.5±4.4 23.8±5.4 25.7±7.3 26.8±4.2
表 2 刺激条件の違いによる後方ステップ動作時間割合





















一方，遊脚側蹴りだし力は，P 0から P 3間の遊
脚側の床反力前方成分最大値で蹴りだし力を表し












































2 ）Martin M, Shinberg M, Kuchibhatla M, Ray L,
Carollo JJ , Schenkman ML. Gait initiation in
community-dwelling adults with Parkinson disease:
Comparison with older and younger adults without
the disease. Phys Ther. 2002; 82:566-577.
3）Chang HA, Krebs DE. Dynamic balance control
in elders: gait initiation assessment as a screening
tool. Arch Phys Med Rehabil. 1999; 80: 490-494.
4 ）Riley PO, Schenkman ML, Mann RW, Hodge
WA. Mechanics of a constrained chair-rise . J
Biomech. 1991; 1: 9-22.
5 ）Hass CJ, Waddell DE, Fleming RP, Juncos JL.
Gait initiation and dynamic balance control in
Parkinson’s disease. Arch Phys Med Rehabil. 2005;
86: 2172-2176.
6 ）Protas EJ, Mitchell K, Williams A, Qureshy H,
Caroline K, Lai EC. Gait and step training to reduce












10）Massion J. Movement, posture and equilibrium:
interaction and coordination. Progress in
Neurobiology. 1992; 38(1):35-56.
11）Mackinnon CD, Bissig D, Chiusano J, Miller E,
Rudnick L, Jager C, Zhang Y, Mille ML, Rogers
MW. Preparation of anticipatory postural adjustments





13）Roemmich RT, Nocera JR , Vallabhajosula S ,
Amano S, Naugle KM, Stegemöller EL,Hass CJ.
Spatiotemporal variability during gait initiation in
Parkinson’s disease. Gait Posture. 2012; 36(3):340-
343.
14）Bartels AL , Leenders KL . Brain imaging in















の予測的姿勢調節（anticipatory postural adjustment=APA，以下 APA）期に作用し，そ
の間の COP-COM距離の延長に有効に働いた．一方，視覚刺激は APA期の蹴りだし
力，ステップ動作後半の両脚支持期の COM後方移動速度最大値に対して有効に働
いた．今後，パーキンソン病患者の後方ステップ動作において，両刺激が健常成人
と同様な作用があるかどうかを明らかにし，臨床応用を進めていく必要がある．
キーワード：健常成人、後方ステップ、聴覚および視覚刺激
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